Identification of novel microRNAs negatively regulating cardiac hypertrophy.
MicroRNAs (miRNAs) are endogenous small noncoding RNA molecules that suppress gene expression via degradation or translational inhibition of their target genes. Many miRNAs are associated with cardiac hypertrophy and heart failure. In this study, we pursued to identify miRNAs that negatively regulate cardiac hypertrophy by utilizing a surgical model for regression of cardiac hypertrophy. Microarray analysis revealed that 15 miRNAs out of the 696 miRNAs tested were specifically up-regulated during the regression period. Among these regression-specific miRNAs, nine microRNAs, which have not been previously reported, were further tested for their effects on phenylephrine (PE)-treated neonatal cardiomyocytes. Consequently, five miRNAs (miR-101b, 142-3p, 181d, 24-2(∗), and 450a) completely abrogated PE-induced hypertrophy as determined by measurements of cell size and fetal gene expression. Conversely, antagomers of these miRNAs exacerbated the PE-induced hypertrophy. Collectively, these findings suggest that the five miRNAs newly identified by using our cardiac hypertrophy-regression surgical model negatively regulate cardiac hypertrophy and could be used as potential therapeutic targets for the treatment of heart diseases.